Introduction:
Objectives:
These studies were conducted to (1) identify the best way to screen for resistance to both Rhizoctonia root rot and bacterial root rot, (2) develop a way to study Rhizoctonia-Leuconostoc isolate interactions, and (3) establish the best way to screen isolates of both diseases for virulence.
Materials and Methods:
In 2009 and 2010, 27 commercial cultivars were evaluated in two greenhouse assays (at harvest and after 60 days in storage), in a field inoculation study, and a long-term storage study. All studies were arranged in a randomized complete block design with six replications (only 4 replications for the long-term storage studies). For the greenhouse assay, the 27 cultivars were grown in a commercial field and mechanically harvested, and then inoculated in a greenhouse assay. From each root three plugs (8 mm in diameter and 24 mm in length) equally spaced around the root were removed from the shoulder (widest portion of root) of the root with a cork borer. One hole was inoculated with 0.06 g ground barley infested with R. solani strain F508 (GenBank accession FJ492144). A second hole was inoculated with 0.2 ml suspension (10 8 CFU/ml) containing L. mesenteroides subsp. dextranicum strain B322 (GenBank accession EU196393). A third hole was inoculated with both the R. solani and L. mesenteroides inoculum in the same amount as they were inoculated individually. Once the holes were inoculated and the plugs replaced, they were sealed with petroleum jelly. The inoculated roots were placed on the cement floor of a greenhouse (low and high temperature set points were 18 and 27°C, respectively) under the greenhouse benches and covered with a nylon tarp. A second nylon tarp was draped over the greenhouse benches to keep the tarp directly covering the roots out of direct sunlight. After three weeks, the roots were cross sectioned (sliced along the length of the plug) and the diameter of the rotted area was measured. The study was repeated with roots that had been stored at 4°C and 90% relative humidity for 60 days. The field studies were conducted as established by Ruppel et al. (1979) with 0.6 g of dried barley inoculum of R. solani strain F517 (GenBank accession FJ492153) placed into the crown of the plants at the 8-leaf growth stage. The first ten roots in each row were evaluated visually for surface rot (percentage of root surface with dry black rot) on 9-10 September from each plot. These roots were also bisected to determine visually the percentage of root mass associated with fungal (dry black rot) and bacterial rot (wet rot). The 27 cultivars were also evaluated in long-term (114 to 131 days) storage using techniques published previously (Plant Dis. 93:632-638).
Results and Conclusions:
All roots suffered some rot with the R. solani or R. solani + L. mesenteroides inoculations and the most susceptible cultivars had 2.8 to 3.8 times more rot than the most resistant cultivars during both years. Only 15 and 4% of the roots developed rot with the L. mesenteroides inoculation during the 2009 and 2010 studies, respectively. Good cultivar separation (P ranged from 0.04 to <0.0001) was achieved with the assay at harvest but after 60 days in storage only the R. solani + L. mesenteroides inoculation in 2009 resulted in cultivar separation. With the 2009 roots in long-term storage, sucrose reduction was correlated (r = 0.7363, P < 0.0001) with surface root rot based on Spearman's rank correlation coefficient. The surface root rot with the 2009 roots in long-term storage also correlated (r = 0.3760, P = 0.0532) with root rot in the R. solani greenhouse inoculation at harvest. The 2010 roots in long-term storage are currently under evaluation. In the 2010 field evaluation, surface root rot caused by R. solani ranged from 0% for the resistant check to 52% with the most susceptible cultivar. The internal root mass rotted by fungal rot ranged from 0% (resistant check) to 8.1% with the most susceptible cultivar. The internal root mass rotted by bacteria ranged from 0% (resistant check) to 29.3% with the most susceptible cultivar. The ranking in the field study was highly correlated (r = 0.9132 to 0.9904, P < 0.0001) no matter which variable was compared. In the field study if the cultivar had very little fungal rot, the cultivar also had very little bacterial rot. If the cultivar had a lot of fungal root rot, the amount of bacterial rot varied. Thus if Rhizoctonia root rot is controlled with resistance in the field, bacterial root rot will also likely be controlled. Cultivar ranking for rot in the field had no relationship with cultivar rankings for rot in storage or the greenhouse assay.
